Some biochemical characteristics of L1210 cell lines resistant to 6-mercaptopurine and 6-thioguanine and with increased sensitivity to methotrexate.
L1210 cells resistant to 6MP and 6TG exhibit increased sensitivity to MTX compared to the parent line. The differential response of parent and purine analog-resistant cell lines to MTX is not due to host influences, for both L1210/6MP and L1210/6TG cell lines are cross-resistant to 6-MeMPR, an inhibitor of de novo synthesis, and cultured L1210/6MP cells are more sensitive to MTX than the parent cell line. Following treatment of tumor-bearing mice with MTX, the drug concentration in L1210/6TG cells was about 50% greater than in L1210/0 cells for 24 hr and may account, wholly or in part, for the increased sensitivity of the L1210/6TG cell line to MTX. L1210/6MP cells, however, accumulated less MTX than L1210/0 cells, indicating that an equivalent mechanism is not operative in these cells. DHFR activity in L1210/6TG cells was the same as that in L1210/0 cells, but activity in L1210/6MP cells was lower by 60%. Cultured L1210/6MP cells also exhibited a deficiency in DHFR activity as compared to the parent cell line. The sensitivity of the enzyme to MTX was the same for all three cell lines propagated in vivo. Therefore, the increased sensitivity of the L1210/6MP cell line to MTX may be due, in part, to decreased DHFR activity. Significantly lower levels of GTP + GDP and CTP in 6TG-resistant cells than in parent cells 4 hr after the administration of MTX to tumor-bearing mice may be related to the increased MTX sensitivity of these cells. Our results indicate that the observed alterations in drug sensitivity are associated with more than one biochemical change and that these changes are different in the two purine analog-resistant cell lines.